SUMMARY
side-effects. 4 Longtime emphasis on these untoward effects and varying recommendations about monitoring standards have made this technique look a hazardous proposition for a hospital without modern equipment. The present work was undertaken to explore the feasibility and safety of this technique in the wards of a base hospital in Papua New Guinea.
MATERIALS AND METHODS
The study was conducted in fifty patients undergoing abdominal or thoracoabdominal surgery. All patients were in ASA Class I or 11. No patient weighing more than 70 kg or older than 50 years was included in the study ( Table  I ). All patients were assessed before operation and anyone with history of smoking, alcoholism or taking antidepressants, anticonvulsants or antirheumatic drugs was excluded. 5 In all cases an epidural catheter (16G or 18G) was placed in the lumbar area at either L2-3 or L3-4 interspace through a Tuohy needle using the loss of resistance technique. The surgical procedure was carried out either under epidural analgesia alone with bupivacaine 0.5% or supplemented with nitrous oxide and halothane anaesthesia (Table 1) . No supplemental narcotics were given during the operation.
Postoperatively the patients were observed in the ward and epidural morphine given whenever the patient was found to have a verbal pain score of 1 or 2 ( Table 2 ).6 Evaluation of the patient was continued with recording of blood pressure, heart rate, respiratory rate and temperature before and 15, 30, 60, 120 and 240 minutes after epidural morphine on a specially designed chart. The dose of morphine was decided by considering the patient's characteristics and the height of surgical incision. Epidural morphine 2.5-3.0 mg was given to:
all patients with a surgical incision extending up to the epigastrium or above, apprehensive patients. Epidural morphine 2 mg or less was given to:
all old and frail patients, all patients having abdominal hysterectomy. All epidural morphine injections were given by personnel from the anaesthesiology department. The nursing staff looking after these patients were instructed about the technique and the nature of possible untoward reactions. The patients were nursed supine immediately after epidural morphine and staff instructed to avoid administration of diazepam, systemic narcotics, droperidol or phenothiazines and to inform the anaesthetist on call if the respiratory rate fell below 10 per minute.
Postoperative morbidity was evaluated by observing the incidence of nausea, vomiting, drinking without vomiting and ability to cough before and after epidural morphine. Recovery of urinary control was assessed based on the need for repeat catheterisation. The patient's acceptance of the technique was assessed by asking about whether he felt fine or fatigued or depressed. Any incidence of facial itching or dizziness was also taken note of. The number of patients able to walk unaided within two days of surgery was also recorded.
RESULTS
Despite using very low (1.5 mg) doses of epidural morphine in most of the patients the pain relief was total. Almost all patients remained cheerful and serene during the course of epidural morphine analgesia. This was taken as a welcome change by the nursing staff as they no long faced a troublesome patient demanding parenteral narcotics every three to four hours. The onset of analgesia ranged from 20 to 60 minutes after epidural morphine and lasted for 18 to 22 hours. There was no incidence of clinically significant change in heart rate or blood pressure, or of late respiratory depression necessitating pharmacological intervention. No instance of neurological sequelae after this technique was recorded. The common minor complications usually associated with this technique were less commonly observed and other postoperative observations were also favourable (Table 3) .
DISCUSSION
Relief of pain after surgery remains poor for the majority of patients, especially in poor countries where use of adequate dosage of sytemic opioids is avoided due to lack of proper nursing care. The effective analgesia from parenteral narcotics usually wears off within two to three hours allowing the patient to re-experience pain before the next dose. In an understaffed hospital the routine of administering analgesia on a when necessary basis usually results in periods of inadequate analgesia. Ideally the pain medication needs to be offered to the patient on a routine rather than a when necessary basis with the understanding that the patient will refuse the drug if the level of analgesia is sufficient. But this is rarely so in an overcrowded and understaffed ward.
Relief from pain can always be purchased at a price in the form of morbidity and therefore a good compromise between adequate analgesia and appearance of side-effects is important. The well-known technique of using small doses of narcotics extra-thecally or intra-thecally could not gain ground in poor countries due to fear of side-effects such as late respiratory depression and hence the recommendation of various committees to monitor arterial oxygen saturation in all such patients. 7 Introduction of this procedure in a developing country is thereby fraught with concern about sinister side-effects.
In order to introduce and popularise the use of epidural narcotics for pain relief in a hospital system which lacks modern monitoring equipment, the staff needs to be educated about the basics of this technique. The nursing staff likely to be associated with the care of patients receiving epidural morphine should know why even a small dose can depress the respiration and should be conversant with the role of oxygen therapy and drugs like naloxone in such mishaps. The incidence of late respiratory depression is actually very low and even lower if the epidural morphine doses are kept down by giving due consideration to various patient characteristics and the extent of surgical trauma. It is not uncommon to face a patient overdosed by systemic narcotics given in a zeal to provide effective analgesia without proper constraint, which is sometimes not exercised with new techniques like epidural morphine. The incidence of hypoxaemia is said to be the same in patients receiving traditional parenteral narcotics or patients receiving epidural morphine. 7 An effective method of postoperative analgesia should be both safe and feasible. The dose of epidural morphine administered to a particular patient plays an important role in determining the incidence of untoward reactions. Larger doses are unwarranted and increase the side-effects.2 To achieve a healthy compromise between effective analgesia and untoward reactions it is important to define each factor that may affect the total dose. Factors like age, body weight, site of injection and height of surgical incision can all influence dosage. 8 The dreaded complication of hypoxia may result from hypoventilation consequent on large dosages, old age or obesity.
Social and psyschological factors are also important dimensions that exacerbate and perpetuate pain complaints. Pain is not solely a fixed neurophysiologic response to a noxious stimulus but a product of interaction of many variables such as age, cognitive set, social environment, personality, ethnic background and emotional state.
9 ,IO These factors exert a tremendous influence on the suffering which surrounds the pain message and alters the pain sensitivity of the individual. These have a great effect on the dose of analgesic required. An average Papua New Guinea patient belongs to a society where interpretation of the bodily and psychological processes involved in the origination of pain has long been associated with healing rites or application of counterirritants which result in prolonged trauma for the victim. These patients can well be expected to have much higher pain thresholds than people hailing from a sophisticated class with easy access to pain relievers. Based on these facts patients from the urbanised class, who, no wonder, are the apprehensive ones, usually require higher dosages of analgesics to compensate for their low pain threshold compared with a naive Papua New Guinean.
In conclusion, use of epidural morphine is a feasible method of postoperative pain relief for the majority of patients provided the dose is meticulously calculated, considering all the patient's characteristics. It is an effective and possibly better alternative to traditional systemic analgesics for the relief of postoperative pain if managed by an experienced anaesthesiologist or by personnel trained in the use of epidural narcotics.
